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Ground Investigation The Coal Authonity
1 Introduction

The construction of a pond. wetland and other associated works is proposed at the former Strafford
Colliery tip site, Gilroyd Lane, Stainborough, Barnsley, in order to prevent the discharge of minewater
into House Carr Dike.

The site is a former colliery tip and the ground surface comprises rough grass with many minor
changes in topography. The site slopes from north to south, from approximately 93mAQD on the
northern boundary (Trans-Pennine Trail) to approximately 81 mAQD at the southern boundary.

The following planning condition was appiied to the site:
“Prior to the commencement of development the following should be carried out:

a) a borehole location plan shall be submitted to and approved in writing by the Local Planning
Authority;

b) drilling to be carried out in accordance with the approved scheme and:

c¢) the results submitted to the Local Planning Authority including any mitigation deemed
necessary to remove the risk of collapses from any shallow underground workings
encountered.”

A borehole location plan was submitted to the Local Planning Authority (stage a above) and approval
given for the ground investigation which took place during the week commencing 3 December 2007
(stage b). This report considers stage (c) above and discusses the findings of the ground investigation.

The main settlement pond will be earthwork construction with excavated material from the base
placed and compacted to form the tops of embankments. The settlement pond will hold water to a
depth of 3m with internal batters sloping at 1:2. The depth of water in the reed bed will be limited to
300mm with 300mm of topsoil in the base of the bed.

A 2mm thick HDPE impermeable membrane will be laid over the rimmed surface of the earthworks
and anchored at the top of the embankments to seal the base of the settlement pond.
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2 Scope of Works

Seven rotary open boreholes were drilled by Ritchies during the week commencing 3 December 2007,
as shown on the Ground Investigation Layout Dwg. 239277/0124. The depths of the boreholes are
listed in Table 1 below. Full details of the strata encountered and the installations are included on the
borehole records in Appendix A.

Table 1: Depth of Boreholes

Borehote grgss:ihl:\?lT?m)
BHI 14.0
- 20.0
BH3 20.20
B4 19.0
BHS 14.0
Bli6 20.0
B 15.6

Each hole was backfilled on completion with cement/bentonite grout. No instrumentation was
instafled.

2-1
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3 Geology

The geological map of the area (Sheet 87, Barnsley, 1:50,000, Solid and Drift Edition) shows the site
to be underlain by Middle Coal Measures of the Upper Carboniferous Period dipping to the north-east.
The dip of the strata is unclear. These strata typically comprise interbedded mudstone, siitstone,
sandstone and coal, with named sandstone units. Alluvium is shown to outcrop close to the stream on
the southern boundary of the site {(House Carr Dike).

The Flockton Thick seam is shown to outcrop to the west of the site, and dips beneath the site to the
north-east. The Fenton Seam outcrops further west and dips beneath the site below the Flockton Thick,
The memoir for the Barnsley area (Sheet 87) suggests that the Flockton Thick (near Dodworth) is
usually in two beds, the upper about 11t thick and lower about 2ft thick, separated by 3 to 4ft of dirt.

Geological information supplied by the Coal Authority shows the Joan Coal to outcrop across the
central part of the site; this is not shown on the 1:50,000 map. The Barnsley area memoir reports that
the Joan Coal is some 20m (60ft) above the Flockton Thick. It is reported as being very consistent
with an average thickness of 18ins and has only been worked over a small area at Dodworth.,

Information supplied by the Coal Authority shows workings associated with the Flockton Thick seam
to be present beneath the eastern part of the site. The information indicates that the Flockton Thick is
present at 82 mAOD (9m below current ground level) in the vicinity of the proposed pond, and at 76
mAOD (14.5 mBGL) further east in the proposed reed bed area. The Coal Authority Records show
the Joan Coal to have been mined by open cast to the north of the Trans-Pennine Trail.

31 Previous Ground investigation

A ground investigation was carried out at the site during October 2005 by Ritchies. Six trial pits and a
trial trench were excavated to depths between 1.8m and 3.4m and 6 No. windowless sample boreholes
were sunk to depths between 1.05m and 4.45m. Two cable percussion boreholes were sunk to depths
of 4.45m below ground level. A brief summary of the ground conditions is given below:

Made Ground: present in all the exploratory holes, with a minimum thickness of 1.80m. Several of
the exploratory holes terminated in the made ground at depths up to 3.40m.

The made ground was typical of colliery spoil and demolition material, typically comprising sand and
gravel of mudstone, sandstone, coal, concrete and ash. Burnt spoil was present in some location.

Allavial clay: soft to firm organic silt/clay was encountered from 2.40m to 2.50m in TP3. This could
represent alluvium or the base of a previous lagoon. Soft to firm, firm or firm to stift grey mottled
orange slightly sandy slightly gravelly clay was encountered in TP2, TP3, BHI and BHZ. The material
was encountered beneath the made ground and was proven to a maximum depth of 4.25m. Ritchies
describe the material as Aluvium, although it could represent weathered Coal Measures strata.

Coal Measures: possible highly weathered mudstone was present in BH2 from 2.70m to 4.10m, with
weathered grey mudstone encountered below. Possible sandstone rockhead was encountered in BHI at
4.25m,

-
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No rotary drilling was carried out into the Coal Measures strata, and no coal seams or workings were
encountered in the October 2005 investigation.

-
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4 Ground Conditions

Table 2 below outlines the results from the rotary open cored holes at Strafford MwTW undertaken by
Ritchies during the week commencing 3 December 2007,

Table 2: Ground Conditions

Strata lfg ?I:::) Thickness (m} | Description
Black slightly sandy gravelly clay, partly of ash. Gravel is
Made ~ _ ’ ’
0-2.5 0.6-2.5 subrounded to angultar of mudstone, sandstone and coal,
Ground . .
Occasional cobbles and bricks.
Lich , ; ; .
Clay 0.6—4.7 0_33 ight brown sandy gravelly clay, locally orange slightly
sandy mottled clay.
Mudstone (.7 — not proven Grey / light grey slightly weathered mudstone.
0.2-13wl
Coal 11.2-192 L3 where | 1 (BHs 1, 3, and 4)
present
Si 627 wh . .
Pos.slble 10.0-14.6 0.6 WIETC 1 Practured Ground — Possible voids (BHs 5 and 7)
Voids present

From Table 2 above it can be seen that the site at which the Stratfford MwTW is proposed to be
constructed is underlain by fractured geology at some locations. With the information provided from
the ground investigation it 1s not pessible to provide conclusive cross sections of the underlying strata.
However from the above results conclusions can be drawn for the area of the primary settlement pond
and the area of the reed beds.

4.1 Primary Settlement Pond

The primary settlement pond is to be constructed on the western side of the site to a depth of 4m below
ground level. Two boreholes were drilled in the region of the primary settlement pond, BH1 through
the base of the proposed pond and BH2 through the batter on the northern side of the settlement pond.
From BHI it can be seen that coal was encountered at a depth of 11.2m bgl. There was no evidence of
any voids or fractured ground to a depth of 14m. From the Coal Authority mining records it was not
anticipated to find workings at this location.

BH2 was positioned north east of BH1 and outside of the planned excavation of the primary settlernent
pond. From the Coal Authority plans it was anticipated that workings would be found at this location.
No coal or workings were found in BH2. However loose ground was recorded by the driller between
0.6 and 8.1m bgl and a partial loss of flush was recorded at 3.5m which could represent a possible
void. A loss of flush was aiso recorded at 15.80m; this may represent a possible void or the loss of
flush may have been due to the drilling difficulties experienced at this depth.

41
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4.2 Reed Bed

The reed bed is proposed to be constructed to the east of the primary settlement pond, with only very
shallow excavations proposed. Boreholes BH4, BHS and BH7 are sitvated within the area of the
proposed reed bed.

These show coal in BH4 between 16.2 — 16.6m and 17.7 — 17.9m bgl, and fractured ground (possible
voids} in BHS at 10.0 — 12.7m bgl and in BH7 at 14.0 — 14.6m bgl. From the Coal Authority mining
records it was not anticipated to find workings in BH4 or BH7, but they were anticipated in BH5. No
returns were obtained from the drilling immediately below the fractured ground in BHS from 12.7 -
14m and in BH7 from 14.6 — 15.6m.

4-2
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5 Discussion of Findings

The rotary open hole investigation carried out by Ritchies during December 2007 revealed Made
Ground of variable thickness overlying weathered mudstone and/or Alluvium, with Coal Measures
strata at depth. The Coal Measures strata comprised mudstone with coal seams.

The Flock Thick and the loan Coal outerops were plotted on the drawing (239277/124), it can be seen
that the Joan Coal as discussed in Section 3 is just touching the north east of the site. As the strata dips
to the north east, the Joan Coal should therefore not aftect the site. The Flockton Thick outcrops to the
south of the site beyond the limits of the drawing. This seams dips below the site. It should be noted
that the memoir describes the Flockton Thick as being a spiit seam in the area of Dodworth. The
thicknesses of the seams and distance between them are consistent with those reported in the memoir
{see Figure 1).

Intact coal seams were encountered in boreholes BHI, BH3 and BH4. The coal was encountered at
depths deeper than predicted from the Coal Authority information. Fractured ground, interpreted as
possible voids, was present in boreholes BHS and BH7, the shallowest being at 10m below ground
level. A partial loss of flush was recorded at 3.30m and 15.80m below ground level in BH2, which
could indicate possible voids or loose material. It is not clear whether the drilling at these depths
encountcred workings, collapsed strata into a worked seam, or just highly fractured ground.

The proposed primary secttlement pond is located on the western part of the site and the closest
exploratory holes are boreholes BH1 and BH2. Borehole BH1 is located within the deepest part of the
proposed excavation and intact coal was recorded at 11.2m below ground level. A partial loss of flush
was recorded in borehole BH2 at 3.5m, however this is unlikely to represent workings at this depth
and is more likely to indicate loose material. A further loss of flush associated with drilling difficulties
was recorded at [5.8m in BH2. These difficulties may be the result of encountering broken / collapsed
ground caused by previous mining since 15.8m is at the depth where the conjectured Flockton Thick
intersects BH2, as indicated on Figures 1 and 2.

It is considered that the proposed works for the primary settlement pond have a low risk of being
affected by coal workings. There is a low probability of the strata underlying the site collapsing into
any mine voids. Such collapse would occur over a long period of time and may cause the foundation
of the pond to be undermined. This in turn may cause the liner of the pond to fail and the mine water
to return to the shallow mine workings producing a circulation of the mine water. Grouting of this
collapsed / broken ground would then have to be carried out. This risk could be mitigated by carrying
out a drill and grout programme in the affected area

The proposed reed beds are located to the east of the primary lagoon. Excavations for the reed beds are
anticipated to be shallow, in the order of 1m below ground level. Collapse of possible workings at the
depths recorded in borehole BH3 could i theory affect the reed beds if upward void migration was to
occur. However, the strata from 10m to 12.7m are described as “fractured weak ground with loss of
flush and increased rate of penetration. POSSIBLE voids”. This suggests this zone could be collapsed
material above a worked seam, or highly fractured weak rock, rather than a large void representing
disused workings. Although it is unlikely that further migration would occur to the surface there is a
moderate to low risk of the reed bed being undermined with the risk decreasing to the east, since the
fractured strata dips to the north east. This risk can be mitigated, as above, by carrying out a drill and
grout programime in the affected areas.

5-1
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6 Conclusions

From the information obtained from this latest ground investigation it can be concluded that there is a
low risk of any shallow workings being present that would affect the proposed settlement pond.

Under the proposed red bed the formation of the strata was unclear. There is some evidence that
workings could be present however it may be that the rock is heavily fractured in boreholes BH5 and
BH7. There is a moderate to low risk of the reed beds being undermined by the possible workings.
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Appendix A Drawings

Drawing 239277 / 0124 Ground Investigation Layout (Rev AB)
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Appendix B Cross sections

Figure |: Cross section 3

Figure 2: Cross section 4
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Appendix C Borehole Records (supplied by Ritchies)
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Strafford MWTS

Client: The Coal Authority Job No: 1975
t Consultant:  Mott MacDonald o )
j- Dats Startad 061272007 i Imlizn Boring Dipmater 125mm Coard.nales € 431987 30

Date Cormpiste 061272007 tnshal Casing Diameler ! N 404042 40
, Hale Type RO ‘ Rolary Casing Typa , Ground Lavel 927 Q0
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DRILLING / SAMPLING DETAILS

Proting Deta s
Samgla dia . Trne (mi~3}
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Client: The Coal Authority Job No: 1975
Consultant:  Mott MacDonald J
) Dala Slartad 051272007 ' Inhiat Bonng Diarreter A25mm | Coordnates E AaJMEw
Dale Complets’ Q5122007 i Casing Diameter ‘ N 404035 70
| Hoka Type RO Rotary Casng Type ' Ground Laval 90 17m Qb
% Equpment. Atas Copeo Mustang A5) Core Barrai PLrga a0
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! T T T T T S S o fom
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Client: The Coal Authority

i Consultant;  Mott MacDonald

Oale Staled Q51272007
Dats Corrplate 081272007
Hc'a Typa FrO J
Equiprment Abas Copon Muslasy AT ;
Cora Bil

Duscrplion of Steaty

Dark grey black MUDSTONE with ight brown yeilow '
1 wealhered outer surface recovered as, sandy
angular fine gravel

i _Grey hlack MUDSTONE recovered as, sandy angule;r
I fine gravel

petween 14 0m and 14 6m, fraclured weak

( ground with loss of fush {possible voids)

beltween 14 6rm and 15 6m. dnller notes
« solid ground with nc returns due to loss of lush

End of B-orehoie at 15 60 rn

Cora Barre

Irutiat Boring Diameler
intiat Casng Damalar
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Strafford MWTS
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P P siep Sar e TCR "ot Cora Regoyery
nw Thr v al Sample | sC® 52'a Core Racovary
.0 Sl Disturhad Samule © RQOD Rouk Quahiy Dasgraton
-] B.% Disturbed Sample T i Foarturg ind-x
[§:] Loge Bulk Distorowd g kL Frac e o9
; W Vea'a D e N N lreract
v G Gas Samp e u* B.oaws ' dr ve U0 IUBGE
[og Cvn [ N * Appac able
e Crnre_ s Zarmple MR %o Reoovery

1560

a2
- 175
Irats
L=
FR

W

125mm | Coordinates
l Cround Lenve!
FLwge
NTH 1 Scae
i
Reduced Sarmgr gt
Lovel |

78

74

Core Run

&7

57
|

Slanaati Peratraton Tes!
Cone Prret. aion Teep

N lar Yau 3G por elral o0
For gvan pene’rabur (mer)
Seaing bows orfy Jmm;

~o Peretrat

Prasa emesr Test
Permaabn ty Test i)
NSty v ose Test

Paixe ot Loge sl

¥ ritchies BOREHOLELOG | BH7,

[

| éc;ého—!é hIo
BH7

Job No: 1975
E 432118 9
N 404035 70
90 17m OD
0"
150
rem 1!
S Teshy —{SCR F Instar
|
CTesl ,  Rewd | RQOD
{ t i
! o
| |
i
i |
[ ) i
l
' i ,
' l
|
|
b
1
i
|
1
1
! J
|
1
! i
' |
i
' I
i
f |
'
|
cpP Cad e Parcussion
RO Retary Qpen Homs
RZ R tary Toee
‘ll‘sial.ahnn

N snrPyy VsamaF b
l P tx-let™p
L'ig] Greal

S Lanarde

L) . I
Bersne o Lo

'
- Grave @ lar

S

oooooo'd'booooooooooooooo




®© 060 606060060 000000 00 00 00
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Strafford MWTS
|
Client: T i
he Coal Authority Job No: 1975
 Consuttant:  Mott MacDonald
; Date Startad 05422007 ‘ Initral VBf;nng Diamater 125 mm Caoordinates E 432018 80
i Date Complete 054422007 i Imidral Cagirg Cramater: M 404035 70
i Hdle Type RO Rotary Casing Typa Ground Level 90 17m OD
Euipmant Allas, Copra Mustang AS0 Corg Barrel Plurge: a0
o o Coe8¢ oW | S A5G
R PROGRESS _ | .. DRILLING / SAMPLING DETAILS
! Hole Casi et CP Chisel Probing Detals
. ,?,al& ‘Lw‘fk . °:P*h T,, D?“r"g _ ,g‘?a‘;'f',,r Homarks L 1' _From | T ,ng Hoas | Fom | To 5"”“":5@; [ Tme (mns)
| 122007 | 1560 BH complete ! 700 1008 | 125wm ! A mes
i : ‘ ! 1000 1100 ! 128 mm ‘ g mns
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' ! | i
. | i : i
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H k l i
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; WATER STRIKES 1[ IN SITU SPT TEST DETAILS
: : . C :
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051272007 . 1300 - ‘ o Skght seepage } . ! i |
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| I
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All gupths ir met'es. all chamalers ir miF nelres.

Groundwaler levels arg wohject to saasenal, tda and otner fucluabiors and should ol be taken as constant

T Area CAT scanned and nspectior o and Fug lo 1 27 gner to dating comrmencing

2 Durng dribng process driter ~oles loss of lush, bewenan 14 0m nd *4 Em dye to vod, between
14 6m and 156 dup 1 ne returns wlhe sohd ground

3 BA lermnated al (b schaduled geptn of 15 Bm upan tha Erginasr's it gthors

4 Backh) detals as fllows  15.6m - GL bemonilo peliots
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